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MODULAR BARRIER SYSTEM FOR SATISFYING 
NEEDS UNIQUE TO A SPECIFIC USER 

RELATED APPLICATIONS 

[0001] This is a division of US. patent application Ser. 
No. 10/096,922, originally ?led as Modular Barrier System 
for Satisfying Needs Unique to a Speci?c User on Mar. 14, 
2002 by Marsh et al., and incorporated herein by reference. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[0002] Under paragraph 1(a) of Executive Order 10096, 
the conditions under Which this invention Was made entitle 
the Government of the United States, as represented by the 
Secretary of the Army, to the entire right, title and interest in 
any patent granted thereon by the United States. This and 
related patents are available for licensing. Please contact Bea 
Shahin at 217 373-7234 or Phillip SteWart at 601 634-4113. 

BACKGROUND 

[0003] Arequirement for a security barrier Was announced 
by the US Border Patrol. They needed a barrier able to be 
built from readily available materials. Further, it must be 
easy to build (not requiring skilled labor) and modular to 
adapt to varying local conditions and changing scenarios. 
Embodiments of the present invention are designed for use 
in various applications. HoWever, initial design criteria Were 
based upon the needs of the US. Border Patrol for a barrier 
to use under a variety of conditions to control border access. 
Criteria included: 

[0004] It must be solid to hamper the passing of drugs 
across it and prevent penetration of bullets to the 
other side. 

[0005] It must be robust against degradation of its 
function While maintaining its structural integrity. 
Degradation sources include scaling, burroWing 
under, ramming by vehicles, cutting, and repeated 
hammering and chipping. 

[0006] It must inhibit immediate traversal to facilitate 
apprehension of the transgressor. 

[0007] It must be maintained at relatively loW cost 
With maintenance easy to perform quickly in order to 
minimiZe exposure of maintenance personnel. 

[0008] It must be usable in all types of geography, 
including hilly and rough terrain. 

[0009] It must “Work Well and last a long time” 
irrespective of the type and frequency of repairs. 

[0010] It must minimiZe the danger to the Border 
Patrol and other personnel Working at the border. 

[0011] Because the Border Patrol cannot control What is 
done on the “foreign side” of the barrier, design criteria must 
account for this limitation. Of course, such a barrier might 
be adapted for other uses, especially those for Which less 
stringent requirements may exist. 

[0012] Previous barrier designs used to aid the Border 
Patrol have failed to control access across the border. 
Various designs of Wire mesh fences, commonly used in 
prisons and schools, have been easily destroyed by trans 
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gressors. A barrier constructed from surplus temporary air 
?eld landing mat is currently installed betWeen San Diego, 
Calif. and Tijuana, Mexico. On the border With Mexico, 
fencing is installed only near population centers. Hence, 
only as many as 98 Km (60 miles) of the more than 3100 Km 
(1900 miles) is fenced. The excess steel landing mat Will be 
exhausted long before any signi?cant amount of border is 
fenced. The steel landing mat barrier is difficult to maintain 
and is easily circumvented by scaling or digging under the 
fence, saWing, use of a cutting torch, ramming, etc. 

[0013] Abollard fence design has been installed as both a 
primary and secondary barrier (a second barrier located 
north of the primary barrier) at the same location. This 
bollard fence is a staggered line of vertically oriented 
concrete posts spaced at 10-12.7 cm (45 inches) and embed 
ded in concrete. The posts are vulnerable to chipping, 
require concrete forms that must be installed by skilled 
contractors, and may be vandaliZed easily While curing. 
Transgressors can both see through and reach through the 
bollards, alloWing them to pass drugs and even shoot 
through them. Proposals to enclose the bollards in steel tubes 
may make them less vulnerable to attack. This still alloWs 
transgressors to reach through the fence and still requires 
skilled contractors to construct and repair them. 

[0014] In selected areas there are also impediments at loW 
heights for deterring vehicle traf?c. A fence has been 
installed betWeen El Paso, Tex. and Mexico that is aestheti 
cally appealing, but not resistant to vandalism. The fence is 
constructed of lightWeight panels a feW inches thick, 
mounted on support poles a feW inches in diameter. Attacks 
by blunt instruments can easily create gaping holes in the 
fence. Ramming by a vehicle can severely damage the fence. 
In addition, resultant openings alloW transgressors to trans 
fer illicit items. 

[0015] Existing designs fail to meet needs of the Border 
Patrol at a reasonable cost over their life cycle. Embodi 
ments of the present invention provide cost effective solid 
barriers to human and vehicular intrusion that meet all the 
requirements of the Border Patrol and similarly situated 
organiZations. Additionally, embodiments may be adapted 
for commercial or consumer use. 

SUMMARY 

[0016] Embodiments of the present invention provide an 
economical multi-purpose barrier in applications such as a 
primary barrier at an international border, security for mili 
tary installations, and general security, safety or privacy 
applications in police, industrial, recreational, commercial, 
environmental, or residential applications. In one embodi 
ment, the barrier is solid and highly resistant to damage. An 
embodiment of the present invention combines the proper 
ties of a high strength panel, such as steel or a high strength 
polymer, and a masonry Wall, such as concrete or pumice 
crete. The exterior of this embodiment is comprised of 
interlocking panels that serve as: 

[0017] armor against attack (both above and beloW 
grade); 

[0018] enclosures for in-?ll material, such as ?ll dirt, 
sand, or concrete; and 

[0019] a mechanism for transferring an external force 
applied against any individual section to neighboring 
sections. 
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[0020] Embodiments of the invention incorporate exterior 
panels having interlocking joints that resist physical intru 
sion Without the addition of in-?ll material. The addition of 
in-?ll material provides additional support for the connec 
tions, thus providing increased protection against attack. 
Besides providing additional mass against ramming, solid 
in-?ll also provides a formidable barrier against intrusion 
should the panels be removed or damaged. The panels may 
be embedded in the ground, providing signi?cant resistance 
to ramming, tipping, or burroWing beneath the barrier. 
Additionally, the barrier may be anchored internally to resist 
tipping forces applied near its top. 

[0021] Embodiments of the present invention are installed 
quickly and easily. Further, should the need arise, the barrier 
may be repaired Without the need of special tools, heavy 
equipment, or concrete forms. In one embodiment, a trench 
of suitable dimensions, such as approximately 0.9 m (3 ft) 
deep by 1.6 m (5 ft) Wide, is dug the length of the section to 
be installed or the length of a reasonable portion of the entire 
boundary desired to be protected. After emplacing and 
connecting panel sections in the trench, a suitable in-?ll 
material, such as concrete, is placed betWeen the panels. To 
hold a cementitious mixture until setup, a temporary remov 
able form may be used at one or both ends of a suitable 
length comprising one or more sections of the barrier. This 
form may be used With suitable soft material and left in place 
to comprise an expansion joint for the concrete. Deterrents 
may be af?xed to the top of a completed section and secured 
on the “protected” side of the barrier by suitable means, such 
as Welding, epoxy, mechanical fasteners, or combinations 
thereof. Alternatively, pre-connected (“protected” side and 
“transgressor” side) sections can be dropped into place in a 
trench as needed, the trench back?lled quickly, and the 
resultant barrier serve the same purpose as an “in- ?lled” 

section, at least temporarily. 

[0022] Advantages of embodiments of the present inven 
tion that provide maximum resistance to an aggressive 
transgressor include: 

[0023] prevents ready ingress by surface or sub 
surface based transgressor; 

[0024] requires greater effort and more time to breach 
than conventional designs; 

[0025] makes penetration by a Welding torch, chip 
ping, cutting, or other mechanical means dif?cult and 
time-consuming; 

[0026] provides no purchase for a person to breach 
the top from either direction because of its smooth 
barrier Walls extending high above the ground at a 
steep angle since there are no external connections 
needed to be made When installing the panels; 

[0027] prevents transgressors from using it to survey 
an area because of the narroW Width at its top 
together With optional detectors and deterrents that 
may be placed at its top; 

0028 o tional deterrents ma be used based on P y 
speci?c needs, locations, times and expected trans 
gressors; 

[0029] optional deterrents affixed to the top of a high 
version require a transgressor to Work at an unsafe 
height at a risk of serious injury from a fall; 
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[0030] detectors and deterrents may be repaired on 
the protected side of the barrier beloW its maximum 
height, thus, shielding the Workers from potential 
transgressors; 

[0031] detectors and deterrents may not require 
urgent repair since the height, shape and texture of 
the barrier makes breaching more difficult than con 
ventional systems; 

[0032] repairs can be postponed since defeating the 
barrier’s purpose requires both panels and the in-?ll 
material to be removed or damaged; 

[0033] use of interlocking high strength panels as 
permanent forms for the in-?ll material and as a 
structural member of the barrier facilitates both rapid 
installation and rapid repair of the barrier; 

[0034] may be installed over existing barriers, result 
ing in a barrier that uses existing structure as part of 
its “in-?ll” material for providing added strength 
Without incurring time and expense to remove the 
existing system; and 

[0035] replacement panels may be Welded or epoxied 
over any gaps in the barrier caused by major damage 
from sophisticated transgressors and neW in-?ll 
material quickly added to re-establish barrier integ 
rity. 

[0036] Further, all embodiments share the folloWing 
advantages: 

[0037] can be assembled easily by Workers needing 
no special skills; 

[0038] 
[0039] increased ?exibility for use so that a less 

durable design may be applied to commercial, envi 
ronmental, industrial or even residential use; 

[0040] high reliability; 
[0041] simpli?ed design of alternate con?gurations 

to include mobile or temporary installations; 

[0042] ability to use different modules at the top to 
meet speci?c requirements as they arise; and 

[0043] ready upgradability to state-of-the-art modi? 
cations. 

loW maintenance costs; 

[0044] The design of embodiments of the present inven 
tion makes it adaptable in applications Where conventional 
barriers cannot be used effectively, easily or economically. 
The simple design alloWs the substitution of existing local 
materials for in-?ll material. For example, sheet pile may be 
substituted for a panel. Rebar can replace connecting rods. 
Very large nuts or steel pipes cut into small sections can be 
Welded to the panels to act as the connection betWeen the 
connecting rods and panels. Where little or no in-?ll material 
is used, the connecting rods can be oriented diagonally and 
secured With turnbuckles that can be locked doWn using 
double nuts. If sheet pile Were attached or changed, the only 
design adjustment needed is the adaptation of the cover shell 
to the sheet pile shape. 

[0045] Various intrusion detectors and deterrents may be 
attached to embodiments of the present invention so that the 
barrier may be adapted readily to changing threats. Detectors 
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and deterrents may include: Wire mesh extensions; various 
detectors including pressure sensitive, motion, infrared, 
electromagnetic, and combinations thereof; surveillance 
devices using video, audio, RF and optical bands; and raZor 
or Whip Wires. Further, anti-personnel deterrents such as 
pepper spray or o-chlorobenZylidene malononitrile (CS gas) 
could be activated by sensors. Military applications may use 
the same assortment as above and include detectors attached 
to lethal anti-personnel devices and shielded enclosures for 
use by heavily armed military personnel. In a commercial or 
residential setting, decorative plants may be added along the 
top. Further, in some applications Where in-?ll material is 
not used or used to ?ll only part of the void, parts of the 
panels used on sections of the barrier may be designed to be 
opened along one side for access to controls for deterrents or 
for storage of items such as tools, hoses, fertilizer, sWim 
ming pool equipment, etc. 

[0046] Speci?c applications of embodiments of the 
present invention include vehicular barriers to deter terrorist 
car bomb attacks and a barrier rapidly constructed for use by 
the military in combat. The ability to construct a barrier 
using unskilled labor and to ?ll it With dirt, sand or stabiliZed 
earth (i.e., a bag of Portland cement is added to each cubic 
yard of dirt) makes it practical for military use Where there 
may be limited availability of heavy equipment or concrete. 
Using a hardened ?ller, such as concrete or pumicecrete as 
formulated in US. Pat. No. 4,373,955, LightWeight Insulat 
ing Concrete, issued to Bouchard et al., the barrier is 
resistant to conventional munitions, such as bullets, shell 
shrapnel, and non-armor piercing shells. Further, a properly 
anchored barrier of appropriate siZe may prevent tracked 
vehicles from crossing the barrier unless an inordinate 
amount of time is taken to demolish it beforehand. Addi 
tionally, an embodiment of the present invention may be 
installed over existing barriers. This results in a barrier that 
did not incur the cost of demolition of an existing ineffective 
or damaged barrier but uses existing structure as part of its 
“in-?ll” material for providing added strength. At the oppo 
site end of its application spectrum, an embodiment of the 
present invention may be used to contain domestic animals 
and pets or even as a part of a fence With built-in storage at 
a residence in an urban setting. 

BRIEF DESCRIPTION OF DRAWINGS 

[0047] FIG. 1 is an end vieW of an embodiment of the 
present invention that shoWs all components assembled and 
installed for a primary barrier application. 

[0048] FIG. 2 shoWs a perspective of three sets of 
assembled panels (sections) of FIG. 1 Without any of the 
various physical deterrents that may be attached at the top of 
embodiments of the present invention. 

[0049] FIG. 3 provides a top vieW of the panels, providing 
details of the interlocking ?anges and the connectors that 
may be used in embodiments of the present invention. 

[0050] FIG. 4 depicts the components used for basic 
assembly of the frame used for an embodiment of the present 
invention and illustrates the assembly steps for the panels 
shoWn in FIG. 2. 

[0051] FIG. 5 illustrates passive deterrents that may be 
incorporated in an embodiment of the present invention. 

[0052] FIG. 6 illustrates aggressive deterrents that may be 
incorporated in an embodiment of the present invention. 
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[0053] FIG. 7 illustrates lethal aggressive deterrents, 
coupled With sensors, Which may be incorporated in an 
embodiment of the present invention. 

[0054] FIG. 8 illustrates a non-lethal deterrent system 
combined With sensor and alarm for an embodiment of the 
present invention. 

[0055] FIG. 9 illustrates a triangular cap that may be used 
With an embodiment of the present invention. 

[0056] FIG. 10 illustrates a rounded cap that may be used 
With an embodiment of the present invention. 

[0057] FIG. 11 illustrates an end vieW of an embodiment 
of the present invention in Which the angle of inclination is 
different for each of the panels comprising a section. 

[0058] FIG. 12 is an end vieW of an embodiment of the 
present invention such as represented in FIG. 11 incorpo 
rating a top suitable for groWing vegetation. 

[0059] FIG. 13 is an end vieW of a section of the present 
invention designed to be freestanding for use in applications 
Where it may be disassembled and transported to another 
site. 

[0060] FIG. 14 depicts an embodiment of the present 
invention incorporating a pair of panels, the braced connec 
tions thereto, and an access door in one of the panels, using 
a center reinforcing bar to mount a hinge for the access door. 

[0061] FIG. 15 depicts some of the details for forming a 
?at sheet of material into a panel used in an embodiment of 
the present invention. 

[0062] FIG. 16 depicts a detail of a marker system that 
may be used With an embodiment of the present invention. 

[0063] FIG. 17 is an end vieW of an embodiment of the 
present invention that shoWs all components assembled and 
installed for a primary barrier application to include a buried 
Wall for prevention of tunneling under the barrier. 

DETAILED DESCRIPTION 

[0064] Embodiments of the present invention may be used 
to promote any one or a combination of the folloWing: 
safety, security, privacy, discipline, and order. An embodi 
ment of the present invention envisions a universal design 
for a durable, reliable, easily constructed and maintained 
access and egress control system, many components of 
Which may be modular to meet varying user requirements. 
Refer to FIG. 2. One embodiment features pairs of panels 
101 of high strength material that are joined via simple 
connectors 102 to form an A-frame section 200, open at its 
top. These panels are normally much Wider than they are 
thick and longer than they are Wide, i.e., at least forty times 
Wider than thick and at least tWice as long as Wide. HoWever, 
maximum dimensions are determined by shipping and han 
dling considerations. For example, a homeoWner Would 
probably feel comfortable With a 1.8 m><0.9 m (6 ft><3 ft) 
panel 101 of 6.25 mm (% in) thickness or less, While a 
construction company could handle a much larger array. 

[0065] Refer to FIG. 1. A heavy-duty barrier designed to 
resist encroachment by all but heavy equipment and tanks 
may use steel panels 101 that are 4.6 m (15 ft) long by 0.9 
m (3 ft) Wide by 9.5 mm (% in) thick, With a backing of 
in-?ll material 108 such as concrete. Apanel 101 of this siZe 
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may be emplaced using four men if heavy equipment, such 
as a truck-mounted crane, is not available or the terrain is too 

rugged for deploying the equipment. To further insure 
against tipping this barrier, one may deploy at least 10% of 
its height in a trench 107 dug for the purpose. For panels 101 
that are 4.6 m (15 ft) high deployed at an international 
border, a trench 107 that is 0.9 m (3 ft) deep by 1.6 m (5 ft) 
Wide suits the purpose, While back?lling the trench 107 With 
concrete provides additional strength. Further, in one 
embodiment of the present invention in Which it is important 
to deter climbing, a steep angle 104 is employed, e.g., 
inclining each panel 101 toWard the other only 7° from the 
vertical provides a suf?cient base Width 106 to deter tipping 
While also making unassisted climbing impossible. The 
panels 101 may be constructed of: steel, stainless steel, a 
metal alloy, aluminum, a polymer, a resin, a composite, a 
carbon ?ber, a laminate of at least tWo of the above mate 
rials, and any combination thereof. Further, the panels 101 
may be treated to inhibit environmental degradation; e.g., an 
anodiZed surface, paint, or other protective coatings may be 
applied. 

[0066] For a high barrier, these panels 101 are placed With 
their longest dimension nearly vertical. Refer to FIG. 3. A 
series of these A-frame sections 200 are joined in an 
interlocking fashion, using interlocking ?anges 302 at each 
panel’s longest (longitudinal) edges. The connecting rods 
102 may be simple metal rods bent 90° doWn at each end (or 
adjusted as needed to accommodate individual installations) 
to slip into a hole provided in a component 301 located on 
the inside of each of the panels 101. There may be several 
of these connecting rods 102 per section, depending on user 
requirements. These rods 102 may be made of rebar in 
various diameters, siZed to ?t the job. They may ?t con 
necting points 301 (slots or holes con?gured on the insides 
of the panels) that are reinforced by af?xing a connecting bar 
holder 303 along a centerline of the panel 101, the connect 
ing bar holder 303 incorporating the component 301 used to 
receive all of the connecting rods 102. 

[0067] Refer to FIG. 1. One embodiment of the present 
invention reinforces the A-frame sections 200 by ?lling at 
least part of the volume betWeen the panels 101 With in-?ll 
material 108. Use of indigenous material saves the cost of 
shipping While potentially providing local businesses With 
income. By inserting heavy-duty rods 102 across the panels 
101, the tendency for the panels 101 to bulge out When the 
A-frame sections 200 are ?lled With heavy in-?ll material 
108 is minimiZed. The in-?ll material 108 may consist of: a 
solidi?ed mixture, concrete, pumicecrete, dirt, sand, rock, 
rip-rap, rubble, inorganic material, aqueous solutions, and 
any combination thereof. Refer to FIG. 13. For example, if 
to be used for a temporary application, such as an outdoor 
concert in a ?eld, the barrier may be secured quickly by 
?lling Water bags 1302 internally positioned above a ?ange 
1301 at the bottom of each section 200. Refer to FIGS. 9 
and 10. Once ?lled, even partially With in-?ll material 108, 
certain embodiments of the A-frame sections 200 are capped 
using either a narroW rounded cap 105 that inhibits any kind 
of purchase, should one Wish to scale the barrier, or a 
triangular cap 901 that facilitates adding accessory detectors 
and deterrents (as shoWn in FIGS. 5-8, 16 and 17) near the 
top of the completed barrier. These caps 105, 901 may 
interlock With ?anges 902 incorporated at the top ends of 
each of the panels 101 comprising each section 200, thus 
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facilitating set-up, maintenance, tear doWn, removal, and 
modi?cation or upgrading of the barrier. 

[0068] Refer to FIGS. 5D and 12. One alternative 
embodiment envisions no cap and the use of a soil mix 1401 
at the very top of the in-?ll material 108 for groWing 
“unfriendly” vegetation 505, e.g., thorny or dense heavy 
shrubs, along the top of the barrier. Proper cultivation may 
require drain holes (not shoWn separately) to be drilled in the 
upper sections of the panels 101 as Well as irrigation hoses 
(not shoWn separately) running the length of the barrier’s 
top. 

[0069] At one end of the spectrum of barriers, one envi 
sions panels 101 as short as only 0.9 m (3 ft) high by 0.3 m 
(1 ft) Wide and a mere 1.5 mm (1/16 in) in thickness for easy 
installation by a consumer to contain toddlers and domestic 
climbing animals, such as house cats, in a portion of a back 
yard, for example, While also providing a small groWing area 
at the top for a privacy shrub or ?oWers 1402. Another 
consumer application may provide for some sections to slide 
or open vertically on hinges, providing access to the interior 
of the barrier along one side so that items may be stored 
Within, such as garden tools, hoses, folding outdoor furni 
ture, children’s toys, etc. In this Way the need for large 
separate storage sheds may be minimiZed or eliminated. 

[0070] In remote locations, or less developed countries, 
one may ?nd that making one’s oWn panels 101 is necessary. 
The panel material may be sheet pile. Receivers 301 for bent 
rebar connectors 102 may include Zinc-coated nuts, large 
Washers, eyebolts, or short pieces of pipe Welded to a 
connecting bar holder 303, or multiple short lengths of 
connecting bar holders 303, used as reinforcement along the 
center of the inner side of the sheet pile panel 101. Should 
the sheet pile ?ange 302 (designed for vertical installation) 
prove to be unWieldy for easy installation of a neighboring 
panel 101 via horiZontal attachment, a Wedge (not shoWn 
separately) can be used to enlarge the ?ange 302 so that a 
horiZontal tug on the inserted panel 101 Will lock it to the 
existing section 200. 

[0071] For ease of manufacture and control of inventory, 
one embodiment of the present invention envisions panels 
101 that are identical for each installation and symmetric 
With respect to their tWo sets of parallel sides When turned 
180° in the plane in Which they are to be installed. To further 
deter climbing, an embodiment of the present invention has 
those panel sides that face outWard smooth and in the same 
plane, i.e., free of protuberances or indentures by Which an 
individual or animal may obtain a purchase. 

[0072] Certain auxiliary devices as shoWn in FIGS. 5-8, 16 
and 17 may be mounted on some embodiments of the 
present invention. In addition to those already listed, these 
include, but are not necessarily limited to: detectors, alarms, 
lighting, active deterrents, passive deterrents, and dye mark 
ers. 

[0073] Detectors include those that detect disturbances 
such as: audio frequencies, video frequencies, visible Wave 
lengths, infrared Wavelengths, ultraviolet Wavelengths, radio 
frequencies, pressure, motion, and combinations thereof. 

[0074] Alarms may be silent, from a hard-Wired or Wire 
less system, to a central receiving station; audible such as a 
siren; sub-audible at levels that cause anxiety; visual, such 
as ?ood or strobe lights, and combinations thereof. 
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[0075] Lighting may be in the visible, infrared, or ultra 
violet spectrum, and may be ?ood lighting, strobe lighting, 
scanned, and combinations thereof. 

[0076] Passive deterrents may include, but are not neces 
sarily limited to: Wire mesh fencing, barbed Wire, raZor Whip 
Wire, concertina Wire, and combinations thereof. 

[0077] Active deterrents may include, but are not neces 
sarily limited to: sensor-activated chemical sprays, sensor 
activated munitions, electrically-charged Wires, and high 
poWered electromagnetic devices. 

[0078] Dye markers may include, but are not necessarily 
limited to: ?uorescing stains facilitating unaided visibility at 
night, ?uorescent dyes visible under ultraviolet light, and 
dyes visible by the use of infrared lenses. 

[0079] Refer to FIGS. 1 and 4. Amethod for deploying an 
embodiment of the present invention includes: 

[0080] uniformly grading the surface upon Which a 
barrier is to be installed; 

[0081] acquiring and delivering necessary materials 
to a user’s site to include panels 101, connectors 102, 
optional caps 105, 901, optional auxiliary devices, 
and in-?ll material 108, as necessary; 

[0082] building the barrier section-by-section as fol 
loWs: 

[0083] vertically positioning tWo panels 101 along 
the axis that parallels edges of the panels 101 With 
interlocking ?anges 302, the sides of the panels 
101 having receptors 301 facing opposite one 
another; 

[0084] joining these panels 101 in a single A-frame 
section 200 con?guration, open at its top, by 
tilting the panels 101 toWard each other and af?x 
ing appropriately siZed connectors 102 to the 
appropriate receptor 301 on each panel 101; 

[0085] building and interconnecting additional 
A-frame sections 200 to achieve a desired length 
by tilting individual panels 101 onto the started 
A-frame 200 one at a time, pulling the neW panel 
101 horiZontally to interconnect the ?anges 302, 
and completing the connection of appropriate con 
necting rods 102 of the neW tWo-panel A-frame 
section 200 before proceeding With the next sec 
tion 200; 

[0086] in one embodiment of the present inven 
tion, ?lling the volume inside the sections 200 at 
least part Way to the top With in-?ll material 108 
using end panels (not shoWn separately) as nec 
essary to contain the in-?ll material 108 at inter 
vals determined by physical constraints, and at the 
terminus of the barrier; 

[0087] in one embodiment of the present inven 
tion, capping the top With an appropriate cap 105, 
901; and 

[0088] 
user. 

installing auxiliary devices as required by a 

[0089] Preparing the surface may include placing panels 
101 in a trench 107 having a uniform grade. Anominal depth 
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of burial may be at least 10% of the height 103 of the 
resultant barrier. The trench 107 is back?lled after construc 
tion, Which may include the option of ?lling at least part of 
the interior volume With in-?ll material 108. 

[0090] Refer to FIG. 17 shoWing a barrier system 1700 
that deters tunneling. In one embodiment of the present 
invention an impermeable subterranean Wall 1701 may be 
constructed vertically along the length of a barrier and beloW 
its loWest point 106 of resting. 

[0091] Refer to FIGS. 1 and 17. One embodiment of the 
present invention provides a barrier impeding both unas 
sisted human and surface vehicle access. Because the result 
ant barrier is designed to result in an integrated Whole that 
results in a structure that at any location is greater than the 
strength of any single component, this embodiment provides 
the folloWing bene?ts: 

[0092] provides a barrier, With optional subterranean 
foundation 107, that affords a reasonable response 
time to security personnel by resisting aggressive 
destruction by hand and poWer implements to 
include pneumatic hammers and related construction 
tools; 

[0093] prevents breach by a vehicle of approximately 
4000 lb. traveling at speeds up to 80 Km/h (50 mph); 

[0094] prevents breach by tracked vehicles or heavy 
equipment from ramming through or driving over it 
When it is ?lled With in-?ll material 108 or anchored 
to underground Walls 1701 or foundations, or any 
combination thereof; 

[0095] impedes human access by scaling, climbing, 
grappling, or similar means by use of smooth nearly 
vertically inclined Wall surfaces, extreme height 103, 
and auxiliary deterrents placed near its top; 

[0096] impedes access by underground penetration 
due to embedding beloW ground level an under 
ground Wall 1701 that may be tied structurally to it, 
and combinations thereof; 

[0097] impedes disassembly via damaging or remov 
ing connection joints comprising interconnecting 
?anges 302 or embedded connecting rods 102 by 
shielding the joints 302 With steel providing little or 
no purchase and using concrete or other material to 
?ll the interior volume; 

[0098] facilitates quick installation by providing 
components that are modular and able to be manu 
factured easily, are able to be transported to the 
construction site in a compact con?guration, and are 
easy to assemble in situ using unskilled labor; 

[0099] facilitates assembly Without the need to sur 
vey the installation site; 

[0100] provides an initial barrier even With no in-?ll 
material 108 installed; 

[0101] serves as a barrier before concrete used as 
in-?ll 108 is cured; 

[0102] Withstands a signi?cant amount of damage, 
While maintaining its integrity, before repairs are 
necessary; 














